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Abstract
By-products from the dairy industry and mining activities represent a great environmental overload, which justify
research for value-added reuse of these by-products (dairy sludge and dacite rock powder). Dairy sludge is generated
at a rate of about 0.2–10 l per liter of processed milk, and dacite powder, from rock mining extraction and processing,
is generated for about 52,400 m  per year in Nova Prata city, Southern Brazil. For both by-products, the compositions
of calcium (Ca), magnesium (Mg), potassium (K) and phosphorous (P), arsenic (As), cadmium (Cd), chromium (Cr),
mercury (Hg), and lead (Pb) were determined by using appropriate analytical techniques. A greenhouse experiment
was conducted to determine release of macronutrients, such as Ca, K, Mg, and P, from by-products to support black
oat (Avena strigosa) and maize nutrition. Twelve by-products doses were blended with a typic Hapludox soil and were
applied to pots with five replications each. Black oat (first cultivation) and, sequentially, maize (second cultivation) were
cultivated for 70 days each. Ameliorations in soil chemical attributes, leaf dry matter yield, and plant nutritional status
were evaluated at the end of each cultivation. There was a significant (p < 0.05) increase in all parameters evaluated in
a dose of 7251 kg ha  of dacite rock powder and 20,594 kg ha  of dairy sludge. Compared to the control treatments,
both crops grew well better on all mixtures. The presence of potentially toxic elements in both by-products was
irrelevant, indicating that effective blending of dacite rock powder along with dairy sludge could be a potential source
of Ca, K, Mg, and P in agriculture without posing a risk of contamination to the environment. © 2021, International
Association for Mathematical Geosciences.
SciVal Topic Prominence 
Topic: 
Prominence percentile: 77.579













  Hide additional affiliations




Feldspars | Syenite | Potassium Fertilizers





Social Media and Citations
beyond Scopus.
Metrics 
Cited by 0 documents
Inform me when this document










(2020) Science of the Total
Environment
  
Find more related documents in
Scopus based on:
❓  ▻View all metrics

Set citation alert ▻
Evaluation of Soil Re-mineralizer
from By-Product of Volcanic Rock
Mining: Experimental Proof
Using Black Oats and Maize
Crops
 Ramos, C.G. dos Santos de
Medeiros, D. Gomez, L.
Environmentally safe release of
plant available potassium and
micronutrients from organically
amended rock mineral powder
 Basak, B.B. Sarkar, B. Naidu,
R.
Understanding the mobility of
potential nutrients in rock
mining by-products: An
opportunity for more sustainable
agriculture and mining
 Dalmora, A.C. Ramos, C.G.
Plata, L.G.
View all related documents based
on references
 ▻Authors  ▻Keywords
Brought to you by  Universidad de Lima
 
 Search Sources Lists  ↗SciVal
Create account Sign in
References (60)
         
Author keywords
By-products Dacite rock powder Dairy sludge Soil fertilization
Funding details
Funding sponsor Funding number Acronym
Fundação de Amparo à Pesquisa do Estado do Rio Grande do Sul FAPERGS
Funding text
Authors acknowledge Gustavo Brunetto for revision and Fundação de Amparo à Pesquisa do Estado do Rio Grande do
Sul (FAPERGS), Edital 014/2012—BMT, for funding.
Anjanadevi, I.P., John, N.S., John, K.S., Jeeva, M.L., Misra, R.S. 
(2016) Journal of Basic Microbiology, 56 (1), pp. 67-77.  . 
 
doi: 10.1002/jobm.201500139 
Balannec, B., Vourch, M., Rabiller-Baudry, M., Chaufer, B. 
(2005) Separation and Purification Technology, 42 (2), pp. 195-200.  . 
doi: 10.1016/j.seppur.2004.07.013 
Basak, B.B., Sarkar, B., Biswas, D.R., Sarkar, S., Sanderson, P., Naidu, R. 
 (Open Access)

























 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1
Rock inhabiting potassium solubilizing bacteria from Kerala, India: Characterization





Comparative study of different nanofiltration and reverse osmosis membranes for




Bio-Intervention of Naturally Occurring Silicate Minerals for Alternative Source of





Waste Mica as Alternative Source of Plant-Available Potassium: Evaluation of




Basak, B.B., Sarkar, B., Naidu, R. 
 (Open Access)
(2020) Environmental Geochemistry and Health.  . 
 
doi: 10.1007/s10653-020-00677-1 
Bhadouria, B.S., Sai, V.S. 
Utilization and treatment of dairy effluent through biogas generation-A case study 
(2011) International Journal of Environmental Sciences, 1, p. 1621.  . 
 
(2006) 
Ministério do Meio Ambiente. Conselho Nacional de Meio Ambiente. Resolução n. 375, de 29 de agosto de
2006, Define critérios e procedimentos, para o uso agrícola de lodos de esgoto gerados em estações de




Instrução Normativa Nº 05 de 10 de março de 2016, Accessed 28 May 2020 
 
 
Cavallaro, N., Padilla, N., Villarrubia, J. 
(1993) Soil Science, 156 (2), pp. 63-70.  . 
doi: 10.1097/00010694-199308000-00001 
Dalmora, A.C., Ramos, C.G., Silva Oliveira, M.L., Silva Oliveira, L.F., Homrich Schneider, I.A., Kautzmann,
R.M. 
 (Open Access)
(2020) Journal of Cleaner Production, 256, art. no. 120432.  . 
 
doi: 10.1016/j.jclepro.2020.120432 
De Conti, L., Ceretta, C.A., Melo, G.W.B., Tiecher, T.L., Silva, L.O.S., Garlet, L.P., Mimmo, T., (...), Brunetto,
G. 
 (Open Access)
(2019) Chemosphere, 216, pp. 147-156.  . 
 
doi: 10.1016/j.chemosphere.2018.10.134 
Donagema, G.K., Campos, D.V.B., Calderano, S.B., Teixeira, W.G., Viana, J.H.M. 
(2011) Manual De métodos De análise De Solo, p. 230.  . 
2. ed. rev. Rio de Janeiro, Embrapa Solos 
 
5
Environmentally safe release of plant available potassium and micronutrients from






























Council Directive 86/278/EEC of 12 June 1986 on the protection of the environment, and in particular of the




(2009) The use of nutrients in crop plants, p. 430.  . 
CRC Press 
 
Ferrari, V., Taffarel, S.R., Espinosa-Fuentes, E., Oliveira, M.L.S., Saikia, B.K., Silva, L.F.O. 
 (Open Access)
(2019) Journal of Cleaner Production, 208, pp. 297-306.  . 
 
doi: 10.1016/j.jclepro.2018.10.032 
Fornasieri Filho, D. 
(2007) Manual da Cultura do Milho, p. 574p.  . 
Funep 
 
Frąc, M., Jezierska-Tys, S., Oszust, K., Gryta, A., Pastor, M. 
(Open Access)
(2017) International Journal of Environmental Science and Technology, 14 (4), pp. 679-688.  . 
 
doi: 10.1007/s13762-016-1179-9 
Furrer, O.J., Gupta, S.K., Stauffer, W. 
Sludge as a source of phosphorus and consequences of phosphorus accumulation in soils 
(1984) Processing and use of sewage sludge. proceedings of the third international symposium held at
Brighton, pp. 279-294.  . 
L’Hermite P, (ed), Reidel Publishing Co, Dordrecht 
 
García-Delgado, C., Cala, V., Eymar, E. 





























Influence of chemical and mineralogical properties of organic amendments on the





Soil acidification and the importance of liming agricultural soils with particular




Gupta, S., Hani, H. 
Estimation of available phosphate content of sewage sludges 
(1979) Treatment and Use of Sewage Sludge. Proceedings of the First European Symposium Held in
Cadarache, 1979, pp. 261-268. 
D. Alexandre, H. Ott 
 
Haraldsen, T.K., Pedersen, P.A. 
(2003) Urban Forestry and Urban Greening, 2 (1), pp. 41-51.  . 
 
doi: 10.1078/1618-8667-00022 
Hue, N.V., Ranjith, S.A. 
(1994) Water, Air, & Soil Pollution, 72 (1-4), pp. 265-283.  . 
doi: 10.1007/BF01257129 
Kwano, B.H., Moreira, A., Moraes, L.A.C., Nogueira, M.A. 
(2017) Journal of Plant Nutrition, 40 (3), pp. 372-381.  . 
 
doi: 10.1080/01904167.2016.1240198 
Li, Z., Zhang, R., Xia, S., Wang, L., Liu, C., Zhang, R., Fan, Z., (...), Liu, Y. 
 (Open Access)
(2019) Global Ecology and Conservation, 19, art. no. e00663.  . 
doi: 10.1016/j.gecco.2019.e00663 
Lins, F.A.F. 
(2008) Panorama Das Rochas E Minerais Industriais No Brasil 
Accessed 17 May 2020 
 
 
López-Mosquera, M.E., Moirón, C., Carral, E. 
(2000) Resources, Conservation and Recycling, 30 (2), pp. 95-109.  . 
doi: 10.1016/S0921-3449(00)00058-6 
López-Mosquera, M.E., Cascallana, V., Seoane, S. 
Comparison of the effects of dairy sludge and a mineral NPK fertilizer on an acid soil 




























Use of dairy-industry sludge as fertiliser for grasslands in northwest Spain: Heavy





Macoon, B., Woodard, K.R., Sollenberger, L.E., French III, E.C., Portier, K.M., Graetz, D.A., Prine,
G.M., (...), Van Horn Jr., H.H. 





(2018) Natural Resources Research, 27 (2), pp. 217-227.  . 
 
doi: 10.1007/s11053-017-9347-2 
Mclaughlin, M.J., Champion, L. 
Sewage sludge as a phosphorus amendment for sesquioxic soils 
(1987) Soil Science, 14, pp. 45-75. 
 
Mohammed, S.M.O., Brandt, K., Gray, N.D., White, M.L., Manning, D.A.C. 
(2014) European Journal of Soil Science, 65 (5), pp. 653-662.  . 
 
doi: 10.1111/ejss.12172 
de Moura, E.G., Gehring, C., Braun, H., Junior, A.S.L.F., Reis, F.O., Aguiar, A.C.F. 
 (Open Access)
(2016) Sustainability (Switzerland), 8 (9), art. no. 841.  . 
 
doi: 10.3390/su8090841 
Oszust, K., Frąc, M., Lipiec, J. 
 (Open Access)





(2004) Nutrientes: Teores e interpretações. 2a edição, Fundação ABC para a Assistência e Divulgação Técnica



























Soil microbial functionality in response to dairy sewage sludge and mineral fertilisers







Qasim, W., Mane, A.V. 
 (Open Access)
(2013) Water Resources and Industry, 4, pp. 1-12.  . 
 
doi: 10.1016/j.wri.2013.09.005 
Ramos, C.G., Querol, X., Dalmora, A.C., de Jesus Pires, K.C., Schneider, I.A.H., Silva, L.F.O., Kautzmann,
R.M. 
 (Open Access)
(2017) Journal of Cleaner Production, Part 4 142, pp. 2700-2706.  . 
doi: 10.1016/j.jclepro.2016.11.006 
Ramos, C.G., de Medeiros, D.S., Gomez, L., Oliveira, L.F.S., Schneider, I.A.H., Kautzmann, R.M. 
Evaluation of soil re-mineralizer from by-product of volcanic rock mining: experimental proof using black
oats and maize crops 
(2019) Natural Resources Research, 28, pp. 1-18. 
 
Rawat, J., Sanwal, P., Saxena, J. 
(2016) Potassium Solubilizing Microorganisms for Sustainable Agriculture, pp. 235-253.  . 
 
ISBN: 978-813222776-2; 978-813222774-8 
doi: 10.1007/978-81-322-2776-2_17 
Rosling, A., Suttle, K.B., Johansson, E., Van Hees, P.A.W., Banfield, J.F. 
(2007) Geobiology, 5 (3), pp. 265-280.  . 
doi: 10.1111/j.1472-4669.2007.00107.x 
Santos, W.O., Mattiello, E.M., Vergutz, L., Costa, R.F. 
 (Open Access)
(2016) Journal of Plant Nutrition and Soil Science, 179 (4), pp. 547-556.  . 
 
doi: 10.1002/jpln.201500484 
(2004) Manual de Adubação e de Calagem: para os estados do Rio Grande do Sul e Santa Catarina. 
. 
Comissão de Química e Fertilidade do Solo 
 
Sommers, L.E., Sutton, A.L. 
(1980) Use of waste materials as sources of phosphorus, in the role of phosphorus in agriculture 
































Spohn, M., Zeißig, I., Brucker, E., Widdig, M., Lacher, U., Aburto, F. 
(2020) Geoderma, 366, art. no. 114245.  . 
 
doi: 10.1016/j.geoderma.2020.114245 
Stranghoener, M., Schippers, A., Dultz, S., Behrens, H. 
 (Open Access)
(2018) Frontiers in Microbiology, 9 (JUN), art. no. 1252.  . 
 
doi: 10.3389/fmicb.2018.01252 
Suárez, P.C., Seoane, S., Mosquera, O., Lopez, E., Solla-Grullin, F., Merino, A. 
Dairy industry sewage sludge as a fertilizer for an acid soil: a laboratory experiment with Lolium
multiflorium L 
(2004) Spanish Journal of Agricultural Research, 2, pp. 419-427.  . 
 
Theodoro, S.H., Leonardos, O.H. 
 (Open Access)
(2006) Anais da Academia Brasileira de Ciencias, 78 (4), pp. 721-730.  . 
 
doi: 10.1590/s0001-37652006000400008 
Theodoro, S.H., Leonardos, O.H. 
Stonemeal: principles, potencial and Perspective from Brazil 
(2014) Geotherapy: Innovative methods of soil fertility restoration, carbon sequestration and reversing CO
increase, pp. 403-418.  . 
Goreau TJ, Larson RW, Campe J, (eds), CRC Press, USA 
 
Tikariha, A., Sahu, O. 
Study of characteristics and treatments of dairy industry waste water 
(2014) Journal of Applied & Environmental Microbiology, 2, pp. 16-22.  . 
 
Toscan, L., Kautzmann, R.M., Sabedot, S. 
 (Open Access)
(2007) Revista Escola de Minas, 60 (4), pp. 657-662.  . 
 
doi: 10.1590/s0370-44672007000400011 
Turek, A., Wieczorek, K., Wolf, W.M. 
 (Open Access)










Experimental microbial alteration and Fe mobilization from basaltic rocks of the ICDP

















The residuals of basalt mining in the northeast of Rio Grande do Sul, Brazil:










(1999) Title 40 CFR: Part 503: final rules standards for the use for disposal of sewage sludge.  . 
Washington, Accessed 10 Jun 2020 
 
 
(1999) Soil taxonomy: A basic system of soil classification for making and interpreting soil surveys. 
. 
2, Agriculture Handbook 
 
van Straaten, P. 
(2013) Which rocks for which crops?, pp. 65-73. 
Ecophysiological and geological factors. II Congresso Brasileiro de Rochagem, Poços de Caldas. Annals..
Poços de Caldas. Visconde do Rio Branco, Suprema 
 
van Straaten, P. 
‘Rocks for crops’ in the world 
(2016) III Congresso Brasileiro de Rochagem, pp. 59-69.  . 
Pelotas. Annals.. Pelotas 
 
Vance, C.P., Uhde-Stone, C., Allan, D.L. 
(2003) New Phytologist, 157 (3), pp. 423-447.  . 
doi: 10.1046/j.1469-8137.2003.00695.x 
Velazco, C.L. 
(2013) Crop Rotation Design in view of Soilborne Pathogen Dynamics: A Methodological Approach
Illustrated with Sclerotium Rolfsii and Fusarium Oxysporum F. Sp. Cepae.  . 
Wageningen University and Research 
 
Volf, M.R., Guimarães, T.M., Scudeletti, D., Cruz, I.V., Rosolem, C.A. 
Potassium Dynamics in Ruzigrass Rhizosphere 
(2018) Revista Brasileira de Ciência do Solo.  . 
 
White, P.J., Broadley, M.R. 
 (Open Access)
(2003) Annals of Botany, 92 (4), pp. 487-511.  . 
doi: 10.1093/aob/mcg164 
Withers, P.J.A., Rodrigues, M., Soltangheisi, A., De Carvalho, T.S., Guilherme, L.R.G., Benites,
V.D.M., Gatiboni, L.C., (...), Pavinato, P.S. 
(Open Access)
(2018) Scientific Reports, 8 (1), art. no. 2537.  . 
 
doi: 10.1038/s41598-018-20887-z 



























 Ramos, C.G.; Department of Civil and Environmental Engineering, Universidad de La Costa, Calle 58 #55-66,
Barranquilla, Colombia; email:   
 Oliveira, L.F.S.; Department of Civil and Environmental Engineering, Universidad de La Costa, Calle 58 #55-66,
Barranquilla, Colombia; email:   





















Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
